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	 	 (m)	 (m)	 	 (mm/s2)	
Trento	CLT	 1	 15.6	 20.8	 0.75	 1.0	
Trento	Frame	 1	 15.6	 20.8	 0.75	 1.0	
UEA	Student	
residence	
1	 19.6	 11.3	 1.73	 1.0	
Treet	 1,2	 49	 24.5	 2.00	 0.9	
Limnologen	 1	 25	 11.3*	 2.21	 1.0	
Murray	Grove	 1	 27	 16.4	 1.65	 0.9	
Whitmore	
Road	
1	 18	 9.0	 2.00	 1.0	
BRE	Innovation	
park	
1,2	 10	 10.0	 1.00	 0.5**	
Holz8	 1	 23.9	 10	 2.39	 0.9	
Kampa	 1,2	 26.4	 11.6	 2.28	 1.0	
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There	is	no	clear	grouping	of	damping	by	building	type.	The	composite	timber-
concrete	buildings	range	from	2.2%	to	6.4%,	the	composite	timber-steel	building	has	
a	damping	of	3.7%	and	the	buildings	all	timber	above	their	first	floor	range	from	
1.4%	to	5.6%.	
4 Conclusion	
The	proliferation	of	multi-storey	timber	construction	in	the	last	decade	means	that	a	
suitable	dataset	is	now	available	to	assess	their	dynamic	performance,	and	draw	
conclusions	that	may	be	of	use	to	designers.	This	paper	collates	dynamic	measure-
ments	made	by	the	authors,	and	draws	out	patterns	of	natural	frequency	and	damp-
ing	which	may	be	useful	in	both	preliminary	and	detailed	design.	
A	high-level	assessment	is	made	of	the	correlation	of	these	properties	with	relevant	
measurable	parameters	of	the	buildings,	including	their	height	and	slenderness,	as	
well	as	the	correlation	between	natural	frequency	and	damping.	Design	guidance	
could	be	based	on	a	simplified	relationship	between	these	parameters,	or	could	be	
founded	in	the	fundamental	properties	of	the	system	being	used.	More	detailed	cal-
culations	of	natural	frequency,	for	example,	rely	on	knowledge	of	the	stiffness	of	
connections	under	serviceability	limit	state	dynamic	loads,	and	research	is	currently	
ongoing	in	this	area.	
The	data	presented	here	show	that	the	simplified	relationship	between	height	and	
natural	frequency	for	multi-storey	buildings	given	in	Eurocode	1	Part	1-4	(BSI	2005)	
of	f=46/h,	where	f	is	frequency	in	Hertz	and	h	is	height	in	metres,	is	reasonable	and	
conservative	for	this	group	of	modern	timber	buildings.	The	existing	f=46/h	relation-
ship	is	limited	to	buildings	over	50m	in	height,	which	is	higher	than	any	of	these	
buildings.	A	relationship	of	f=55/h	is	a	more	accurate	fit	for	this	set	of	buildings,	and	
is	therefore	the	one	put	forward	in	this	case.	
There	is	evidence	of	a	variation	of	damping	with	natural	frequency,	height	and	
stockiness,	although	there	is	a	large	scatter	in	each	case,	as	is	the	case	in	measure-
ments	of	damping	in	tall	buildings	in	steel	and	reinforced	concrete.	A	relationship	of	
d=0.5f+0.5,	where	d	is	damping	in	per	cent	of	critical	and	f	is	frequency	in	Hertz,	is	a	
lower	bound	for	these	buildings,	and	is	realistic	over	a	range	of	frequencies.	
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